INTRODUCTION
In the past few years major efforts have been made toward the synthesis of optically active carotenoids. A complete and excellent review on this topic was given at the 5th International Symposium on Carotenoids (Ref. In the following review some recent advances in the synthesis of optically active carotenoids originating from our laboratories are presented.
SYNTHESIS OF OPTICALLY ACTIVE 1,2-EPOXYCAROTENOIDS
Carotenoids with an epoxy function in the acyclic ip-end group were isolated some time ago from tomatoes (Ref. 6). After having completed the synthesis of racemic 1, 2-epoxy-l, 2-dihydro-lycopene, 1' ,2 '-epoxy-l' , 2 '-dihydro-y-carotene and l',2'-epoxy-l',2'-dihydro-.-carotenë (Ref. 7) we have recently synthesised (S)-l,2-epoxy-l,2-dihydro-lycopene (1) and (S)-l',2'-epoxy-l',2'-dihydro-ycarotene (2) (Ref. 8) . The key step for the synthesis was the reduction of the ci-hydroxy-ketone 3 to the corresponding (-)-(R)-diol 4 with baker's yeast. It was also shown by transformation of (-)-4 and of ()-4 to the camphanic acid esters and separation by HPLC that this reduction proceeds with an enan-
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Ibaker's yeast 736 H. PFANDER tiomeric excess of 81%. The Wittig salt (S)-5 was obtained from (R)-4 through standard procedures and the reaction with 8'-apo-*'-carotene-8'-al and 8'-apo--carotene-8'-al respectively gave 1 (60% of the all-(E)-, 25% of the (7Z)-and 15% of the (7'Z)-isomer) and 2 (60% of the all-(E)-and 30% of the (7'Z)-isomer). These isomers were separated by HPLC (Ref. 9 ) and subjected to extensive 1H-NMR-and CD-studies. It was also shown by comparison of the CD-data of the synthetic and of the natural products (Ref. 10) that the natural 1 and 2 have the (S)-configuration.
Recently we have also synthesised (S)-l, 2-epoxy-l, 2-dihydro-t-carotene (6 (10) . The other end group 11 was synthesised starting also from (E,E)-farnesol. The Wittig reaction (NaOH/CH2C12) of 11 with the C10-dialdehyde 12 gave the C25-aldehyde 13 in good yield. The final step of the synthesis, the reaction of 13 with the optically active Wittig salt 10 (NaOH/CH2C12) gave with low yield the desired l,2-epoxy-l,2-dihydro-C-carotene (6) . The CDdata of the synthetic product may now be used for the comparison with the natural product to determine its configuration.
SYNTHESIS OF (R) -, 8-CAROTENE-2-OL
Carotenoids with the (R)-2-hydroxy-B-end group such as ,-carotene-2-ol, ,e-carotene-2-ol and ,8-carotene-2,2'-dio1 were isolated for the first time from the green algae Trentepohlia iolithus (Ref. 13) . Later these carotenoids were also isolated from stick insects (Ref. Homer reaction was used whereas for the elongation of the polyene chain Grignard reactions were used. For the synthesis of C.p. 450 the primary hydroxy group of 47 was converted to the acetate and afterwards the corresponding Wittig salt was prepared. Condensation of the Wittig salt with the C10-dialdehyde (12) gave, after chromatography and crystallisation (all-E)-42 in moderate yield.
